Objective: To study the incidence and relevance of ectopic adrenal tissue in pediatric patients who underwent groin surgical explorations.
INTRODUCTION
Ectopic adrenal tissue along the spermatic cord is a rare diagnosis in childhood. Since Morgagni´s first description in 1740, only 95 additional cases have been reported in the available English literature, most of them in pediatric patients. Overall incidence in different studies varies from 1% to 9.3% of the patients who underwent groin surgical explorations (Table-1 ). Adrenal cortex rests may undergo hyperplasia in patients with increased adrenocorticotropic hormone (ACTH) production and potentially malignant neoplasm.
We report thirteen cases of accessory adrenal located in the spermatic cord. The clinical and surgical implications of this uncommon anomaly are discussed and a through review of the literature is made.
MATERIAL AND METHODS
From April 1997 to March 2005, we studied 1120 pediatric patients under 14 years of age, who underwent surgical groin exploration for undescended testes, communicating hydrocele or inguinal hernia. We reviewed the clinical charts of patients encoded as having ectopic adrenal in the database of our department.
The surgical operation for inguinal hernia, communicating hydrocele and cryptorchidism were carried out using standard procedure opening the external oblique fascia and dissecting the spermatic cord elements. No surgical efforts of more aggressive cranial dissection of the spermatic cord were made.
Data about operation performed, age, gender and pathological characteristics of the nodules were recorded. All the pathological tissue founded along the spermatic cord were analyzed by the pathology department of our hospital and confirmed as ectopic adrenal cortical rests using the hematoxylin-eosin stain.
Data were registered using Microsoft Excel ® database and analyzed using SPSS ® 11.0 software. The chi-squared statistical test was used for comparison of incidence between diagnostic groups with p value < 0.001.
RESULTS
We found ectopic adrenal tissue in 13 patients of 1120 groin surgical exploration (1.16%). All the cases were boys with none detected in girls. No cases of bilateral nodules were demonstrated in patients submitted for bilateral procedures. Of the 13 cases, 5 were diagnosed as having undescended testes, 6 inguinal hernia and 2 communicating hydrocele. Median age at diagnosis was 5.6 years (range 2 to 10 years). There was no statistically significant difference concerning the incidence in the diagnostic groups studied (p = 0.37).
All the nodules were located along the spermatic cord in proximity to the deep inguinal ring embedded in the cremasteric fibers near the deferens. The appearance of the ectopic adrenal tissue was similar in all the patients: a small in size (< 3 mm) bright yellowish soft nodule clearly different in color and consistency from the fat (Figure-1) .
Histological sections of the excised nodules showed adrenal cortical tissue consisting of three layers of adrenal cortex (glomerulosa, fasciculata and reticularis) with no medullary tissue present (Figure- 
COMMENTS
Aberrant adrenal tissue is not a rare finding near the adrenal gland proper but the occurrence of ectopic adrenal tissue in structures around the spermatic cord and testis is rather rare. In 1740, Morgagni first described yellowish nodules resembling adrenal tissue adjacent to the main glands (1). Since then, several accounts have been published locating ectopic adrenal tissue in various sites, most frequently in relation to the kidney, but less than 100 cases have been reported near the genital structures (Table-1) . Of these, approximately 80 cases have been described in male genital structures in childhood . Instead this low rate of incidence, probably this entity is more frequent than we thought before, and likely many cases like these have not been reported. The lower incidence in girls is not easy to explain but may reflect differences in underlying diagnosis (29) . Embriologically the adrenal develops from 2 primordia: the cortex arises from the mesoderm and the medulla from ectoderm of the neural crest. The primitive cortex is formed during the 4th and 5th weeks from mesothelial cells formed between the mesentery root and the developing gonad that proliferate, separate and condense in the mesenchyma of the dorsal abdominal wall. Another group of cells from the same area is added to this later to form the definitive cortex. Cells from the neural crest invade the primitive cortex to form the medulla. Encapsulation of the medulla occurs late in fetal development (7, 10, 13) . It is generally accepted that these adrenal rests were due to mechanical separation and displacement of portions of cortical tissue during migration and descent of the sex glands in the male embryonic development. They also may have a multiple primordial origin from pluripotent cells in the original locations (13, 14) . Some heterotopic tissue remains in the area of the adrenal gland near the kidney, but others may migrate with the genitalia descent to the pelvis and scrotum. Some authors estimated that these rests may be present in 50% of newborns but most of them become atrophic by adult life (1, 15) . Other organs in which an accessory adrenal has been found are the colon, pancreas, retroperitoneum, liver, broad ligament and celiac plexus (7, 16) .
The pathologic appearance of this tissue is characteristic. The findings consisted of a thin yellowish nodule 1 to 5 mm in diameter embedded in cremasteric fibers (13) . Adrenal rests situated far from the original gland are composed entirely of cortical adrenal tissue with no evidence of medullary cells found in these rests, but the more proximal may contain medulla. Usually a capsule of connective tissue with small blood vessels can be seen surrounding these nodules (3). Of the three cortical layers, predominate the fasciculata and glomerulosa. The reticularis layer is usually seen only in older children (6) .
Most cases of ectopic adrenal tissue in spermatic cord have been found incidentally during surgical procedures (like herniotomy, orchiopexy, etc) in the inguinoscrotal region (17, 18) . Examples of heterotopic tissues in autopsies have been reported in adults and children usually underneath the capsule of the kidney (1-3,6,16 ).
The clinical implications of those rests are essential in the surgical approach of the patients. Some authors cite a compensatory functional hypertrophy of these tissues in rats and human beings in which both adrenals were extirpated (1, 6) . In patients who have undergone bilateral adrenalectomy due to pathologic ACTH production, compensatory hyperplasia of the ectopic adrenal tissue may be responsible for the recurrence of the disease (7, 10) . Another clinical aspect is the possibility of formation and development of malignant diseases in the ectopic adrenal cells (13, (19) (20) (21) 34) . Although the occurrence of neoplasm in ectopic adrenal nodules is far from common, pheochromocytoma, Leydig cell's tumor and adrenal adenoma has been reported (21, 29, 35) .
Based on these facts, we think that removal of ectopic adrenal tissue in the spermatic cord would be warranted whenever encountered during surgical operations in inguinal region. It is very easy to excise the adrenocortical ectopic tissue during the groin surgery; however, meticulous dissection of the spermatic cord should not be performed in order to avoid the damage of the spermatic vessels and deferens. The nodule is usually embedded in the cremasteric fibers of the spermatic cord, very close to the deferens and attached to the hernia sac and it is very simple to have it dissected free without vascular injury. The lesion of the deferens has not been reported in the literature. In agreement with others authors, we consider that it is also important for urologist to keep in mind the possibility that a nodule around the spermatic cord may be ectopic adrenal tissue. It is reasonable to excise this nodule without jeopardizing the viability of the spermatic cord structures.
EDITORIAL COMMENT
Heterotopic or ectopic adrenal cortical tissue (EACT) are found in the upper abdomen or anywhere along the path of descent of the gonads. The locations where EACT can be found are: celiac axis area (32%); broad ligament (23%); adnexa of the testes (7.5%); kidney (subcapsular upper pole) (0.1%-6%) and spermatic cord (3.8%-9.3%) (1,2). These anatomic locations can be explained on an embryologic basis given the close spatial relationship between the developing kidneys and adrenal glands. There are even bizarre anatomic sites where one can find these EACT, such as: placenta, liver, lung and intracranial cavity (1) . Usually these adrenal rests are found incidentally during inguinal operations and present macroscopically as bright yellow small nodules (1-5mm in diameter) and microscopically as lipid rich cortical cells without a medullary component (1-3) . These rests have some clinical significance as they may undergo marked hyperplasia in conditions associated with excessive ACTH production, and occasionally may give rise to neoplasms. The overall incidence of EACT in different studies varies from 1% to 9.3% in pediatric patients. These big series in the literature stick out the importance of recognizing and removing these EACT, whenever encountered, owing to the clinical relevance of these ectopies (2) (3) (4) (5) .
